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What is claimed is: 



1. Apparatus for constructing a multi-channel output sig- 
nal using an input signal and parametric side informa- 
5 tion, the input signal including a first input channel 

and a second input channel derived from an original 
multi-channel signal, the original multi-channel sig- 
nal having a plurality of channels, the plurality of 
channels including at least two original channels, 

10 which are defined as being located at one side of an 

assumed listener position, wherein a first original 
channel is a first one of the at least two original 
channels, and wherein a second original channel is a 
second one of the at least two original channels, and 

15 the parametric side information describing interrela- 

tions betweens original channels of the multi-channel 
original signal, comprising; 

means for determining a first base channel by select- 
20 ing one' of the first and the second input channels or 

a combination of the first and the second input chan- 
nels, and for determining a second base channel by se- 
lecting the other of the first and the second input 
channels or a different combination of the first and 
25 the second input channels, such that the second base 

channel is different from the first base channel; and 

means for synthesizing a first output channel using 
the parametric side information and the first base 
30 channel to obtain a first synthesized output channel 

which is a reproduced version of the first original 
channel which is located at the one side of the as- 
sumed listener position, and for synthesizing a second 



output channel using the parametric side informalzion 
and the second base channel, the second output channel 
being a reproduced version of the second original 
channel which is located at the same side of the as- 
sumed listener position. 

Apparatus in accordance with claim 1, further compris- 
ing: 

means for providing a coherence measure, the coherence 
measure depending on a coherence between a first 
original channel and a second original channel, the 
first and the second original channels being included 
in an original multi-channel signal; 

in which the means for determining is operative to de- 
termine the first and the second base channels differ- 
ent from each other based on the coherence measure. 

Apparatus in accordance with claim 1, in which the at 
least two original channels include a left original 
channel and a left surround original channel or a 
right original channel and a right surround original 
channel. 

Apparatus in accordance v;ith claim 1, in which a com- 
bination of the first and the second input channels 
determined to be the second base channel is such that 
one of the two input channels contributes to the sec- 
ond base channel more than the other input channel. 

Apparatus in accordance with claim 2, in which the co- 
herence measure is time-varying such that the means 



for deterniining is operative to determine the second 
base channel as a combination of the first input chan- 
nel and the second input channel, the combination be- 
ing variable over time. 

Apparatus in accordance with claim 1, in which para- 
metric side inforination includes the coherence meas- 
are, the coherence measure being determined using the 
first original channel and the second original chan- 
nel, wherein the means for providing is operative to 
extract the coherence measure from the parametric side 
information. 

Apparatus in accordance with claim 6, in which the in- 
put signal has a sequence of frames and the .parametric 
side information includes a sequence of parameters in- 
cluding the coherence measure, the parameters being 
associated with the frames. 

Apparatus in accordance with claim 1^ in which the 
original signal further includes a center channel, and 
in which the means for deteirmining is further opera- 
tive to calculate a third base channel using the first 
input channel and the second input channel in equal 
portions . 

Apparatus in accordance with claim 1, in which the pa- 
rametric side information are frequency dependent and 
the means for synthesizing are operative to perform a 
frequency-dependent synthesis . 

Apparatus in accordance with claim 1, in which the pa- 
rametric side information include binaural cue coding 
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(BCC) parameters including inter-channel level differ- 
ence parameters and inter-channel time delay parame- 
ters, and in which the means for synthesizing is op- 
erative to perform a BCC synthesis using a base chan- 
nel determined by the means for determining when syn- 
thesizing an output channel. 

Apparatus in accordance with claim 1, in which the 
means for determining is operative to determine the 
first base channel as one of the first and second in- 
put channels and to determine the second base channel 
as a weighted combination of the first and the second 
input channels^ a weighting factor depending on the 
coherence measure. 

Apparatus in accordance with claim 1, in which the 
weighting factor is determined as follows: 

wherein a is the weighting factor, and wherein A, 
B, C are determined as follows / 

A^e-jciR B^Tiox-ic) c^ea-J^) 

wherein L, R, C are determined as follows, 

L=z^^ ^-Z-^ c=Ztr 

and wherein k is the coherence measure, and 
wherein 1 is the first input channel and r is the 
second input channel. 



Apparatus in accordance with claim 11, in which the 

coherence measure is given for a frequency band, and 

in which the means for determining is operative to de- 
termine the second base channel for the frequency 
band. 

Apparatus in accordance with claim 11, in which the 
coherence measure is determined as follows: 



wherein cc(x,y) is the coherence measure between 



pie at a time instance i of the first original 
channel, and wherein yi is a sample at a time in- 
stance i of the second original channel. 

Apparatus in accordance with claim 1, in which the 
means for determining is operative to scale the output 
channels using power measures derived from the origi- 
nal channels, the power measures being transmitted 
within the parametric side information. 

Apparatus in accordance with claim 11, in which the 
means for determining is operative to smooth the 
weighting factor over time and/or frequency. 

Apparatus in accordance with claim 1, in which the pa- 
rametric side information include level information 
representing an energy distribution of the original 
channels in the original signal, and wherein the means 




two original channels x, y, wherein Xi is a sam- 



for synthesizing is operative to scale the output 
channels such that a sum of the energies of the output 
channels is equal to a sum of the energies of the 
first input channel and the second input channel. 

Apparatus in accordance with claim 17, in which the 
means for synthesizing is operative to calculate raw 
output channels based on determined base channels and 
the level information and to scale the raw output 
channels such that a total energy of scaled raw output 
channels is equal to a total energy of the first: and 
the second input channels- 

Apparatus in accordance with claim 1, in which the in- 
put signal includes a left channel and a right chan- 
nel, and the original channel includes a front left 
channel, a left surround channel, a front right chan- 
nel and a right surround channel, and in which the 
means for determining is operative to determine 

the left channel as the base channel for a syn- 
thesis of the front left channel, 

the right channel is the base channel for a syn- 
thesis of the front right channel, 

a combination of the left channel and the right 
channel as the base channel for the left surround 
channel or the right surround channel. 

Apparatus in accordance with claim 1, 



in which the input signal includes a left channel and 
a right channel and the original signal includes a 
front left channel^ a left surround channel, a front 
right channel and a right surround channel, and in 
which the means for determining is operative to deter- 
mine 

the left channel as the base channel for a syn- 
thesis of the front left channel, 

the right channel as the base channel for a syn- 
thesis of the right surround channel, and 

a combination of the first and the second input 
channels as the base channel for a synthesis of 
the front right channel or the left surround 
channel. 

Method of constructing a multi-channel output signal 
using an input signal and parametric side information, 
the input signal including a first input channel and a 
second input channel derived from an original multi- 
channel signal, the original multi-channel signal hav- 
ing a plurality of channels, the plurality of channels 
including at least two original channels, which are 
defined as being located at one side of an assumed 
listener position, wherein a first original channel is 
a first one of the at least two original channels, and 
wherein a second original channel is a second one of 
the at least two original channels, and the parametric 
side information describing interrelations betweens 
original channels of the multi-channel original sig- 
nal, comprising: 



determining a first base channel by selecting one of 
the first and the second input channels or a combina- 
tion of the first and the second input channels, and 
determining a second base channel by selecting the 
other of the first and the second input channels or a 
different combination of the first and the second in- 
put channels, such that the second base channel is 
different from the first base channel; and 

synthesizing a first output channel using the paramet- 
ric side information and the first base channel to ob- 
tain a first synthesized output channel which is a re- 
produced version of the first original channel which 
is located at the one side of the assumed listener po- 
sition^ and synthesizing a second output channel using 
the parametric side information and the second base 
channel, the second output channel being a reproduced 
version of the second original channel which is lo- 
cated at the same side of the assumed listener posi- 
tion. 

Apparatus for generating a downmix signal from a 
multi-channel original signal, the downmix signal hav- 
ing a number of channels being smaller than a number 
of original channels, comprising: 

means for calculating a first downmix channel and a 
second downmix channel using a downmix rule; 

means for calculating parametric level information 
representing an energy distribution among the channels 
in the multi-channel original signal; 



means for determining a coherence measure between two 
original channels* the two original channels being lo- 
cated at one side of an assumed listener position; and 

means for forming an output signal using the first and 
the second downmix channels, the parametric level in- 
formation and only at least one coherence measure be- 
tween two original channels located at the one side or 
a value derived from the at least one coherence meas- 
ure, but not using any coherence measure between chan- 
nels located at different sides of the assumed lis- 
tener position. 

Apparatus in accordance with claim 22, further com- 
prising means for determining time delay information 
between two original channels located at one side of 
the assumed listener position; and 

wherein' the means for forming is operative to only in- 
clude time level information between two original 
channels located at one side of the assumed listener 
position but not time level information between two 
original channels located at different sides of the 
assumed listener position. 

Method of generating a downmix signal from a multi- 
channel original signal, the downmix signal having a 
number of channels being smaller than a number of 
original channels, comprising: 

calculating a first downmix channel and a second down- 
mix channel using a downmix rule; 



calculating parametric level inf orination representing 
an energy distribution among the channels in the 
multi-channel original signal; 

determining a coherence measure between two original 
channels, the two original channels being located at 
one side of an assumed listener position; and 

forming an output signal using the first and the sec- 
ond downmix channels, the parametric level information 
and only at least one coherence measure between two 
original channels located at the one side or a value 
derived from the at least one coherence measure, but 
not using any coherence measure between channels lo- 
cated at different sides of the assumed listener posi- 
tion. 

Computer program having a program code for performing 
a method of constructing a multi-channel output signal 
using an input signal and parametric side information, 
the input signal including a first input channel and a 
second input channel derived from an original multi- 
channel signal, the original multi-channel signal hav- 
ing a plurality of channels, the plurality of channels 
including at least two original channels, which are 
defined as being located at one side of an assumed 
listener position, wherein a first original channel is 
a first one of the at least two original channels, and 
wherein a second original channel is a second one of 
the at least two original channels, and the parametric 
side information describing interrelations betweens 



original channels of the multi-channel original sig- 
nal, comprising: 

determining a first base channel by selecting one of 
the first and the second input channels or a combina- 
tion of the first and the second input channels, and 
determining a second base channel by selecting the 
other .of the first and the second input channels or a 
different combination of the first and the second in- 
put channels, such that the second base channel is 
different from the first base channel; and 

synthesizing a first output channel using the paramet- 
ric side information and the first base channel to ob- 
tain a first synthesized output channel which is a re- 
produced version of the first original channel which 
is located at the one side of the assumed listener po- 
sition, and synthesizing a second output channel using 
the parametric side information and the second base 
channel, the second output channel being a reproduced 
version of the second original channel which is lo- 
cated at the same side of the assumed listener posi- 
tion. 

Computer program having a program code for performing 
a method of generating a downmix signal from a multi- 
channel original signal, the downmix signal having a 
number of channels being smaller than a number of 
original channels, comprising: 

calculating a first downmix channel and a second down- 
mix channel using a downmix rule; 
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calculating parametric level information representing 
an energy distribution among the channels in the 
multi-channel original signal; 

5 determining a coherence measure between two ^original 

channels, the two original channels being located at 
one side of an assumed listener position; and 

forming an output signal using the first and the sec- 
10 end downmix channels, the parametric level information 

and only at least one coherence measure between two 
original channels located at the one side or a value 
derived from the at leasi: one coherence measure, but 
not using any coherence measure between channels lo- 
15 cated at different sides of the assumed listener posi- 

tion* 



